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The transit time spread characteristics of high speed microchannel photomultipliers 
has improved since the upgrade of the NASA CDSLR network to MCP-PMT's in the mid 
1980’s. The improvement comes from the incorporation of 6/*m (pore size) 
microchannels and offers significant improvement to the satellite ranging precision. To 
examine the impact on ranging precision, two microchannel plate photomultiplier tubes 
(MCP-PMT) were evaluated for output pulse characteristics and temporal jitter. These 
were a Hamamatsu R 2566 U-7 MCP-PMT (6/*m) and an ITT 4129f MCP-PMT (12/*m). 

An Opto-Electronics diode laser and a Hewlett Packard 50 GHz digital sampling scope 
were used to sample a large number of pulses from each tube. The jitter of the 
sampling scope trigger was independently measured by splitting the diode laser 
pretrigger signal; one portion of the signal was used to trigger the scope, while the 
remaining signal was measured by the sampling scope. The scope trigger jitter was 
found to be about 2.6 ps. The laser pulses were = 40 ps in duration with a wavelength 
of 764 nm; the pretrigger-to-fire jitter of the diode laser is = 5 ps. During the experiment 
the pre-fire output .of the diode laser control unit was used to trigger the sampling 
scope while the output responses of each MCP-PMT was captured by the sampling 
scope. 

The optical input from the laser diode was adjusted to produce -7-10 photoelectrons 
on the average. To measure the detector response, several thousand MCP-PMT output 
pulses were digitized to construct a pulse-distribution for each detector. 
Measurements were taken around the single (1-3 pe) photoelectron level as well as 
the multi-photoelectron (= 5 - 10 pe) level for each PMT. An average waveform was 
used to determine pulse rise-time and duration, while the standard deviation of the 
pulse distributions at the half-maximum point were used to determine the RMS of the 
temporal distribution within each sample set. Statistical information is printed below 
each graph. Each MCP-PMT was tested separately but under identical conditions. For 
the above experimental conditions, the ITT MCP-PMT produced about 36 ps jitter while 
the Hamamatsu MCP-PMT produced 9.1 ps jitter. 
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The sampling scope jitter and diode laser jitter has no significant effect on the l2/<m 
PMT measurement while deconvolution improves the jitter of the 6^m tube to ~ 7 ps. 
The single photoelectron jitter can be estimated from these measurements to be ~ 110 
ps and ~ 25 ps respectively for each tube. 

The results of these tests suggest that the MCP-PMTs with 6 micron pore size has the 
potential to offer improved (x 2) satellite laser ranging data quality, especially at low 
photoelectron levels. Further testing of a gated Hamamatsu MCP tube in MOBLAS-7 in 
a parallel configuration using the NASA Portable Standard is planned for later this year. 
These tests will focus on relative performance at various signal levels as well as the 
response of the constant fraction discriminator to the higher bandwidth detector output. 






GAIN CHARACTERISTICS 
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SPECTRAL RESPONSE 
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ITT MCP-PMT (F4129F). 
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SAMPLING SCOPE Jl 


SUMMARY 


C ° 

.18 

fl) +3 tO 

•g-o 8 

r ® -5 - 

.9? Q.O 

Q." 5 ^ 

U 3 m 

!s> 

fen -0 

0 .tr: C 

^ C o 

0.2 a) 

“-+= (O 
<D „ — s O 

x o 

Is. 8 . 

1 i.| 

8-i| 

c ^ 
c O) 

co to 2 
8 

2 2 E 

8® 3 

E |- 

3 ® ® 
CD-O^ 


JZ 
-«— ■ 

■Q 

'i c 
-O 0.9 

1 o o 
g O 0 ) 

■Z P ® 
co c-q 

to +-» 

co CM w 
3 0 2 " 
Ilfs 

CVJ .to 

£2 o 

HZ £ £ 

^ 0-0 Q. 

<VS S O) 
q.-°-Q.£ 
O*® ? 

M ■§ § ® 

g E ojs 

CO x E <D 

C O — _C 

§ Q.'lZ 
1 9 -^ c 
tr 2-- co 
co £ o> 

Q) ( ■ » C 

.c .9 s W 
F 0 ) w 

>-Q (]) 
O > 3 o 

<D N t! O 

SI»a 

to^ ®* 

CO C CO 
<D ? f= C 

£ .ss ,g> 

H CO to 


O) 

C 

c d 

s 0 

2 1 

c ■*=: 

e® 

o E 

jD 3 
<D 4 = 

o to 

•g c 
o — 

*5 

© to 

O>o 
.9 <D 


E d 


14-28 



